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From the television screen, from the hounding, from the 
pages, of the mflgazjfie and newspaper, pours forth 
claim at wt claim: ‘Washes White*’, ’Adds Briqbmess to 
Whiteness’, ‘Gotll-lini Miracle X', ami so on, Obviously we 
Live in a world wtier* detergents arc important. But 
bow does it detergent work? HdW docs 0 washing powder 
take Lhe prime out of a shirt or blouse? How does the 
grease disappear from the dinner plates when a tew drops 
of Liquid detergent are sprinkled into the Wflshing-up 
water? 

In order 10 understand die acrion of a doLorpent we must 
jtnow something about Surface chemistry. This is a 
tprcral branch of chemistry dealing with Lhe surfaces ol 
materials. First of all, a word 4 boot soap. The word 
determent comes from rbc Latin iergcrc, wftich means to 
clean. Soap :s a detergent, the best known and certainly the 
oldest. For msny centuries iL Was the usuV CGC. 


Detergents 
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Soap 


Origin of snap - Soap originated, probably, in the ancient cul- 
tures that bordered the Mediterranean- There was natural 
soda lel the Mile Valley, 3nd aho animal and vegetable tats. 
Hut we do not know how it was (ffeDQvered that if soda and 
fax axe heated together they produce soap. It is Thought Thai 
the craft of soap -making was carried frnm Egypt to France by 
ibe Phoenicians in about 6U0 n.c,, and ii spread from there 
throug h Europe, Pliny, wli 0 di ed in the eruption of Vesuvius 
in a.l). 79, records that the best ingredients tor making soap 
were guilt's t allow and beech ashes. 

Fats, as wc have seen, provide one of The starting materials 
fur making soap. Some Tats, such as tallow or lard, co me from 
animals, and others, such as COCOnm oil or olive oil, come 
from plants. But, whatever their origin, aS5 fats consist very 
largely ot a mixture of substances called ^glycerides'. These 
□re chemical cumpounds made up of three units of iany acid 
combined with .vie unit of glycerine. We can picture glycer- 
ide molecules as in Lhis diagram. 
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The other starting material for making soap is alkali - 
either potassium hydroxide (which ii often derived from Vege- 
table ash) or sodium hydroxide. When fat and alkali arc 
heated, the alkali breaks the glycerine-fatty acid bond- ant! 


combines with the fatty acid* to form soap. (A diagram of a 
soap molecule is shown on page $ .) 

Because alkali v..is in short supply soap remained scarce, 
and a luxury, for many centuries, >Toi enough Was known 
about the chemistry of soap-making and without ilus know- 
ledge there could be no systematic improvement in iss manu- 
facture. Ir was not until 1789, when a Frenchman, Leblanc, 
discovered how to make soda from common salt, and thirLy 
years later, when another Frenchman, Chevrcul, began to 
investigate oils and fats, that any real progress was made. 
From that period , matters began steadily to improve but two 
venous defects remained: the soap scum which forms in the 
wash is a nuisance; and fats are expensive. 

1 1 was not until Lhc that chemists really began to 

investigate die mysteries of cleaning, They thoughithat they 
had discovered how soup removed dirt and they made several 
s ubsiicutcs for soap but these were not particularly successful. 
Of the several properties that contribute to the washing power 
of snap, the chemists had discovered only one - me action by 
which soap helps water to s cei clothes. Nevertheless this- lS a 
very Important property; i; iv also one Thur needs some cx- 
p laming. 

if you drop some water on the back of your hand, you will 
no nice that much of it runs off and what ls lefL collects in 
d roplets on clw skin Your band is not evenly we i I f, im read, 
yuu drop some alcohol - or some kerusine — on your hand, 
you will sec rhas the liquid spreads evenly over the skin, 
Alcohol and keroshu? wet better than water. But, tor c liquid 
to wash out din properly, whether from rite body or from 
clolhiog, it must spread et only over Lh e surface dial is belli g 
Cleaned - in other words it eoust wet the surface, Why is. it 
that water dote noL wet easily? 
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The oddneis of water - Wa ter, one fit th e commonest of n;[[ 
substances, ;<! also one Ui'lhe sliUngeSL If you Look up your 
Book -f you wdl sec that water has an unusually high 
1. 1 lent heat of vaporization. This suggcsLK that the molecules 
111 liquid Water arc held together by very strong inrermolc- 
cular forces, 

Beneath the surface of the water, each molecule is attracted 
from every si Jo fas shown in the diagram }, bill molecules at 
the surface Oaf! experience no attractions from above. (The 
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surface nf a volume of water includes nuL only tha l bctVi ecu 
the air and water bu,! also (he interface between the sides and 
bottom of the container in w Inch Lbe Wale r is held and of any 
object submerged beneath ihe water.: Because there is no 
attraction from above, water molecules at (lie surface will he 
a nr acted Inwards by the molecules below and it is- this attrac- 
tion which accounts fur the fact, that water does not 'wet' 
easily. It is almost as if there were a ‘skin 1 on the Water sur- 
face. Water molecules on, fur eKatapfe, the surface of a fabric 
arc attracted to each Other more strongly ihan they are to Lbe 
fabric tnoJefuJcs. TJic water will not wet the fabric properly. 
Oh a waterproof fabric nr on your hand, the attraction is 
almost zern. To increase Lhe wetuttg power of water, some- 
thing must be introduced to loosen the Skin' on iht water 
surface, This brings US back TO soap. 


ffr-K soap rr - Wc have seen how soap is made from tat 
and alkali buL, Lo undetsi md how soap washes, we muse look 
more closely or its structure, ft ls the faiLy acids, which are 
combined with glycerine ill the lac, which interest: us. Soaps 
arc characterized by a Icing hydrocarbon chain, as shown in 
die diagram opposite. 

For simphcily, we shall denote this chain by R. At the 
end of Lbe chain there is Jill organic add group r-COOlI). 
Tli us, die general formula for a fatty acid is: R COOH- 

The fatty acids which OCCUf most commonly in fats arc: 
palmitic acid. The formula lor which is CH a (CH ,) u COOHj 
Stennc acid, OlafCH^COOH and Okie acid, 

Cl I s (CHj), CH CH iCH/j, COOH. 

There is also lauric acid „ CH : , f t ,H ,) ■ „ COOl I , which is rhe 
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mam fa uv acid in coconut oil and paler, -kernel oil. I .auric 
.'Cid is jn imporram Constituent of toiler soaps because iL im- 
proves their texture and lather, 

lu make snap, the latty acids are made rn rcuCl with 
potassium 1 iy thru id.de or with sodium hydroside, Lis follows : 

.R COOH a NaOH ■ R - COONa • H,0 
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In Solution in water, the soap ions, RCOQ- and Nil , 
separate from One another. 

The hydrocarbon chain lias no charge On it, and is by far 
i he large f part of the soap ion. The water molecules, which 
alt; ict thr negatively ciitLrgcd acidic groups as well ns each 
oLhcr, rry to squeeze the hydrocarbon chains out of Lhc way, 
and we can imagine am one soap ton as being anchored ar 
one end Bind continually pushed about ar the other. On ihu 
-.'.o?..icl- of the ware:, rhe hydrocarbon chains are pushed right 
•jut , although the soap tons are still anchored ro the water by 
Thttr acidic groups. The whole water surface becomes- cov- 
ered with soap inns, their ehaim projecting vertically out and 


their acidic heads anchoring them below, thus : 


4 i W i i 

We call such a covering a m on onto locular hyer. You may 
remember that, by measuring the volume of att oil drop and 
the area of the inonomaJccular layer which it formed-, we 
were nh-Je to calculate The S[?jS of the oil .moltcuks. 

J here is little attraction between, the hydrocarbon 'ends' 
of the soap LonS] and Therefore Lhc covering of the water sur- 
face with These ions- has the effect of loosening the 'skin' of 
the water. As a result, the soap solution flows over a surface 
(£hr example, 3 fabric) and wets it more readily than; plain 
water would do. Vde see fl tat die essenda] features of Lhe mn-Jc- 
eule ot a wetting agent are a water -attracting [hydrophilic) 
head, and a water-hating : hydrophobic: rail. How wetting 
helps the washing process is described in Lhe next part, 
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Synthetic detergents 


I 'he first non- soapy <tefff£eHt - 5 • ven before ill;; »t itiug net ion 

of soap was under? Li. 'Old., someone had dr the first non- 

Miapy deicrgcnL, It; 1-63-4 Sid ro und l-rczny, j Frenchman 
hcaied olive nil with sulphuric add, ponied lilt concaclkiti 
into water, and neutralised ii with alkali. As far as we know 
hr did This solely out of curio a icy and without any intention 
nf milking a substance witll s0P.pl ike properties. However, lie 
found that ihe stuff he hail made foamed and cleaned greasy 
i. bjects and so behaved like soap. 

The glyceride molecules thul make up olive oil contain a 
kuj 3 .li proportion of oleic acid, a limy acid we have already 
mentioned. What had happened in Fremy’s experiment - 
although he did nuL know it - was t'liai ihe sulphuric acid bad 
reacted with the oleic add groups in the glyceride mokcules 
to produce a sulphured oil. When poured imu water urtd 
neutralized with sodium hydroxide, Lbe oil had yielded sul- 
phate ions attached lo a hydrocarboii mil. The structure lucks 
some thing like This : 

' w ^ w W 

oso, 

Here, as ■, OH can sue, the hydro carbon tail is much more com- 
plex than the one in the soap molecule . 

An important difference between sulpbaLed oils and SO Up I-- 
the way they behavt irt hard water- We say water is hard when 

II contains a hi, cl' proportion of dissolved calcium and mag- 
nesium sails. This happens when rliu water originates in 
chalk Of limestone areas- tialcium and magncsiuMi ions react 
with snap ion', to form soaps which, unlike ihnsc of sodium 
and potassium, arc insoluble tn water and which dump to- 


gether to produce vlujII Scum not only wastes the washing 
powei of" soap, it also sucks to clothes. If the washing water 
contains, a sulphtUed oil, [lie calcium and magnesium Lons 
form soluble subsrances. There is n ■ scum and nothing to 
stick to Lbe doLbus. 

Watting agents • 5 alpha ted ■■■! Is were not an ideal alLcrnaLi ■. C 
tD soap, alt hough they proved useful in the wool-scouring 
trade . Also, like soap, they were tuadc from expensive fa is, 
SO clumiMs looked lor other wetting agent--. OrtOV I he struc- 
ture of a wetting agent was understood, diuie were many 
appi'-'.ichts. All of them involved the making uf substance? 
which had a molecule with Ik hydrophilic head and a hydro- 
phobic mil - end this making of new substances js some- 
thing at which chemists Of The paci litrv years have shown 
themselves to be very adept. In practice i, was, (and still is]: 
importan t tu take into accotlill tEic avai lability and coke of raw 
materials. 

At present llieie is a great variety of wetting agent*. In tliis 
Background Hook, we confine ourselves to the two most com- 
mon types those which ionise ill solution ■ ;LS soap does) and 
arc called 'anionics '■ and ihose which du not iuriiftC arid, are 
therefore known as 'noniorUCS About 95 [>; r ecus of washing 
powders n nd washing-up liquids are made from diiiiulics- 
Anionics foam more readily than no n ionics and people and 
ro associate foam with goixl washing. In fact, ftwm is neces- 
sary fnr mi let soap, where it makes a concentrated solution 
fbt application to the skin, and for shampoo:, where the solu- 
tion has to Slay put while it ts wot ked into a mass of Inir. But 
in a domestic swash the clothes are agitHLed below the surface 
and foam does notliijlg TO help - except to indicate that active 
detergent is rtjj] present in the soluLsun. 
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.■■JwiiwpM - The cheapest row material from which noa- Soapy 
aitiunic tie He Trents arc made is propylCiM (CH 3 CIT = CIL) 
- -I g£as chat is usually derived from petroleum. Ibopy'ei iv 
molecules can be made to link TOgcrlta TO form a longer hydro - 
l arlxm chain The linking vfmulcLuJes to form chains - called 
a polymerization reaction, - is mum fully described in the 
Background Book F/u.U'- • The chiiirt is 2:01 straight like th-qi 
03 wap but is, what Xvl - call a branched « hast! (see upper 
diagram on the opposite page). Usually it contains shorn 
twelve carbon atoms. 

The branching does not affect the wetting power of the dr,- 
tergent •' it has an unwanted side effect - loam rEsilt is ililTi 
mil to get nd nf. Alosi w ish w<lKt pushes: through drains m 
-. ewers, then to rivers, and finally to the >ca. On this journey 
any solid or dissolved matter in die Water is subjected to 
snack by bacteria. Soap is broken down by bacteria. But bate- 
writs cannot digesi branched- chain hydrocarbons, and This 
es pi aim why w* see foam on many rivers today Clio ill is l--: are 
solving this problem by producing hydrocarbons wiih 
V: r.i igl 1 1. cha ins which bacteria can digest, 

The branched hydrocarbon isnoL itself a w : ctdng agent, Eiy 
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itself it would simply form nn oily layer. Each molecule tacks 
a hydrophilic head. This hydrophilic head LS introduced :nco 
The hydrocarbon strucTure to hold ir in the water in the fob 
lowing way : the hydrocarbon is com biaod with benzene to 
give alkyl benzene, benzene, all hough jt does, not add to the 
wetting properties of the detergent,, combines readily with 
sulphuric acid for sulphur rrioKide) to give aJkytfeenEene sul- 
plionic acid; fiiiidh, the Sulphunic acid is neutralised with 
sodium hydroxide to give sodium alkylbenzcne sulphoostCr 
We enu summarize the ittatmf&eturihg snips as follows: 

V-JpTiur - 3 G d Lcnn 1 . 

k % W % >SO,H VJr "^k fef SSQM* 

■■ ■=/ :w,, ^ , — ■ 

jlkj'Jl'iiiAtiic: ulV.jIL'h'iii'h nr hm.Iiuiii ulK.yL>=:i.' -n = 

■nlpfr.-rjc acid -.v.' phnnai r 

You will notice that this product is called a sulphcmaie, 
whereas the treated olive oil was called a sulphate, f'he differ- 
ence is ih at, in a sulphate, we have the group - OSO.Na, and, 
in :l sulphunatc, the group - SO^Na, buL Lhe hydrophilic 
property' is similar In solution* the sulphonarceions separate: 

R- : ' : -SO*- Na' 
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The ( SO a - ) forms the water-soluble hydrophilic head of 
the vwuing agent, ana | R >— i forms the- wq ter- insoluble 


hydrophobic tad. 

Nemmics - In the manufacture nf non ionics, the starting 
material » nor alkylhettscdc, but :s usually alkyl phenol. 


R OH 

This is treated with ethylene oxide (CH..CH .u j. 

The ethylene oxide molecules open ouL tn form a chain 
which links on to the phenol, thus : 


R, ' OH CH S — CH a Cl I, -CIL CIL-CH a . . - 
R<f _ : 3^OCH ;) CH 1 0CK. a CH. OCH.CH.OH or 


R = %-[OCH. i CH i ) n OH r 

Here (OCH ; CH ) n OH wnsrjiutes the water-soluble head 
lad, again, R ihewatca -insoluble tail, Since the lengths 
■•■l txirl'i K nnil [OCH ; CH ; )„OH tan Ex 1 controlled in produc- 
tion, so the water-soluble insoluble balance between The two 
-'.ids of the molecules can be modified according to require- 
ment. Ncraioiiics arc used m such specialized operations dS 
the cleaning of metal surfaces. 

The L'.vo LVpei ul determent that we ha ve dcscri bed - an i- 
■rn-LT, and nonionics - by no means exhaust the list, Chemists 
■ s’ devised a bewildering assortment .".t wetting agen rs, 
h marked differences in behaviour. New requirements 
-j C j ..1 [iew raw materials present new problems eo be solved. 
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( fating r.\i . >j day A wcttEnu agem cannot, by itself, remove 
i]J din irons sahjicR, We &ln broadly characterize din as 
grasy and nun-greasy (or paniculate), A wetting agent will 
remove grease from a tbbfi r, but particulate dirt lr always 
present. This consists mainly of day pan n: ks, h.j 1 : there is 
usually soot and rust pre.cn I as well. The day is the trnublc- 
maker. t Kay, uh ich is a compound of rale: i : in and silicon, 
forms tiny platelets-:, these platelets adhere ttrongly m fabric. 
Soap ions have the power of drawing calcium ions out of day 
and ihi"-. loosens the grip ot Mil- .Joy on die tabrsc. 1'he cnl- 
citun ions th efi combine with Lhc snap to ton 0 SCO i rL which 
joins ll ie Scum already formed from the hardness of the water, 
Nun-soapy welling agents do not have rhfe power uf draw- 
ing calcium out of day, Therefore they must incorporate a 
substance which dc*3 usually sodium phosphate. The nega- 
tivdy-cEiargcd phosphate ion : c able to pluck, as it were, a 
positively-charged calcium inn from a lay molecule. To- 
ficrhci rhe two ions form a complex ion which :s soluble, 1= 
stays in solution ntnl does nut form a scum. 




H<m dirt is removed - Let us now Consider just how dirt is 
removed. Kvcryfhing in comactwith a detergent solution* be 
Lt fabric, grease, of dirt particle-, Creates a surface in die sohi- 
riotl* and detergent molecules are pushed ouL :U the surface 
with their hydrophobic 'ails protruding. Thus the fabric ami 
dirt become covered wirh a monolayer of determent mole- 
cules, with their hydrophilic head.!; on Lbc outside in the 
ivater. 

The layer of detergent molecules overlying grease cm fin brie 
c auses both the grease and the fabric to a I tract water mole- 
cules In other words, the detergent has incrca^J the wen mg 
power of" the water. The water penetrates between the grease 
and the fabric; Lhe grease rolls up and becomes cfcrschcd ; and 
finally the grease forms an emulsion with the water. In an 
emulsion two substances which arc insoluble in each other 
(in this case, grease and water) are ind need to come together 
by introducing a third substance (die detergent) which has an 
afiEnity for both the ill hers. 
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fKlr! patlicl* LCHlludiap c| :i v, after the calcium has been 
got rid of) are removed in Lise -amc W3Y T but here, because 
one O.f [he substances is an insoluble solid., a suspension and 
Hot an emulsion i-. rbiined, Agitation - a^. in a v. ashing ma- 
chine - is Inquired finally ns detach Lhe dirt. The negative 
charge on die ] an d'es, Stemming from j hen jckiI of detergent 
tends to disperse them and keep Lhem dispersed ; but Lhc 
Charge is not strong enough lo prevent some of the dirt from 
&ci ng os tracted back to the fab r k T o discourage tins, a Small 
quantity ol a dirt -so spending agent is pur into the produce, 

I bis increases the charge on the particles and keeps the dirt 
dispersed more effectively. 

Slam rewmrtff-DiscoloraLitni through j»rrdiLing is another 
problem Water-soluble stains go back inLo solution and are 
easily removed. Olliers must he bleached chemically. Bleach- 
ing is u simple matter of oatdahnn, hul the oxidizing sub- 
stance must not damage die fabric in removing Lhc stain. 
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Fabrics may be stained by accident, hot there is also a 
tendency for ibern 10 yellow with age. Till quite recently, this, 
was countered by use of die 'blue bag ', a package of sightly 
soluble blue dye which, by adsorption on the labile,, 
coiuiteractcd Lh.c yellowness. Today, this is done more effec- 
tively with ftuoresceiu dyes, which absorb light of one wave- 
Jcn&tti {generally ultra-violet) and rcdiffusc it .is light of 
another. Because the dyes chosen naaii blue light, die 
yclln'wncss in rhe fabric Is counteracted. 
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Manufacturing detergents 



M&kitiji id etp anti soap-powder - The way strap is mide ftas re- 
mained the same for many years. But whereas fontierlv it %%-a^- 
made ii. ' 'M difr- that is. suocessivie lots uf fins wtie s i ;-■■ ■ n i- 

fced (tcAC tea with sodi hydrCMtidei, refined, cook'd, luH, 

and stamped - tivW the process is continuous. It is Like a con- 
vey (if bell and s contin ions process of this k. : 1 lI presents a 
nambii of Technical problems for chemical engineers to solve. 
Kar and sodium hydro* ide are fed Logether in to .1 -.apotliiying 
vessel in wlrich they read. Afterwards the reaction miMim; is 
fcd through another vessel where Lhe glycerine, freed during 
saponification, is washed out with bride, 

11 l lie soap i* Lithe made irUv tablets, it is sprayed hot inLo 
a vacuum chamber, The particle?, of soap dry and cool Ivy 
evaporation as they fill into the chamber. They are soaped 
from the walk and pass lo a refining vcsstL There they are 
seemed and the soap is worked between heavy maul roller, 
to impan texture, Tlne-ugh a met.il die, the soap ls ejected 
frum ihe refining vessel in the fonn of a continuous bar which 
is eut inLo billets. The billets pass through a cooling Lunnel to 
j stamping und Wrapping mac jure. 

Other factors, apart from its ability n> wash, have to be 


In snap IT. HI 1,1 luie, die' 

Ihe Qtycenrui hand during 
,sl,:.-i,!„ ml . i l-.as tiEer, ,Vaahed 
■ -i.i" lhi! :o i|:, in 

boil'.' with u ii! • '.-j.iirf i , re 

mtive impisiritias la; shewn!. 

lap lv itiUla, a I ay nr r.f 
heat' |TD pirr qin'.i-j soar l.jrrnfl 
,il lha irfnce a Hi lh'S is 
BkKP-lHid of I lur piiiLirsnin-j InLo 
l iblc-ls ,r p iwrlars 
■j ,n,'.,T 


Man i, L uEur. r i -i non ■ soapy 
delo'ije.a L powder. r l ni lx ihc 
IDP of 1 10 Uiyinri I .\vr w liei i 
a Lio t mixtwe nl i is h'lgredli-nts 
i- spr-iy In *.j tha-ii-.-ptnis ,-,) 
ru.Htule dnsrjir'! il-.iy «-itl 
upward cuner.r *1 Hul air, 
w-'iiet ", 1 1 a dr-pleis EvaporHies, 
ernf Ilia Ur”-P srs <!S"Sir ’ lilt., 
Hrriflll fiiili ;w siMIbISB. 

■Li'.ni.'.'LVH 



fy)Qde*n srja^ x,2nul ji. lure 

is a continue » p" i«(ss H «« 
:nilcl soap iu passing OUl of l.h-n 
:>i nil r.:n C i -ir unU ill ■ L 
araih-an •• Jon-d and ihs wwp is 
rfl 4 ircrl rwn« Oil iv 


considered w hen .1 soap powder is manufactured, rberefore 
ingredients arc pm m which help to sullen flic water or pre- 
sene the Wishing tltuchinc f rom, chemical attack Or help 10 
make ihe powder attractive and pour able- All these ingredi- 
ents arc mixed in with the soap, and the hoi mix is sprayed 
under high pressure dirtuigh rtOZZlfiS into ii wnfing lower. 
The droplets solldifl as they fail and cool, and they ire 
caughc as granules on j Conveyor belt ;it the huso. L'hi? tech- 
nique is known as 'spray-cooling'* Things such is chemical 
h leach. fluorescent dyes, and perfume, all of which would 
decompose if put into die hot mis, are dually added and tht 
product is ted to a packelidg machine. 

Making non-umpy dettrgwtfr - Non-soapy detergent powders 
,11 c made to look os much us possible Like soap-powders. Thus 
are manufactured su that They «tfl do die same work. 

To make a detergent powder, 1 hot mix uf ingredients b 
sprayed through a high-pressutx 11 oral c Line a tower, ami 
descends as droplets through an upward current of hoe air. As 
die water in the dropler.5 evaporates, SO die droplet- expand 
into ho how spheres. This technique is called ‘spray-drying 1 

Because of technit-d difficulties m the processing, solid 
Tablets nf nun-soapy detergents have yel to compete with con- 
ventional bun uf soap However, non- soapy detergents are 
produced in concentrated liquid solutions, and LliUSC are ex- 
tensively used for washing-up. Apart from nonionscs, which 
.ife usualiy liquid to start Withj Lhe multi difficulty ill pro- 
ducing. these liquid detergents is tbar the product contains a 
number of constituents which will s;u separately imo CO n cen- 
tra led solution, bi.IT, mixed together, throw one another out of 
the solution. The answer it [0 include another substance 
w-hiefv Jus an affinity for all die incompatible constituents, and 
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which tncl Uvi.:-: i : ■ . i M nil to it ay in solution or in siaWi'Mi^ vi- 
sion. S-UL'h a substance 15 catted a MhbiUzcr. 

The market jar nan-iCiipy deterg&tu - Nocl-sutfpy determents 
were introduced into Germany and the United States in the 
buL it was not unuE during tin-- Second World War,, 
when tats wot in short Supply, LhnL they came into use m ihi- : . 
W.arll tv . Nowadays the consumption of these detergents far 
exceeds tiiar of soap, and there is every prospect that their 
COaSLOnpLtun will incica^, 
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Qoestitmt 

1. What properties ate required of .1 detergent 

2, The h._yiirijkitlflr>OSk chain lci u ncm-ioapy i&'tergOOt mok> 

Cille usually eomams about e 5 - • ca?«if»n aiftm V. tat * rlld 
be the effect of l>j ihoneninp; die dixm • a i \ ■ nine, i e 

cliaitt' 


How would you expen wap incdeculea w behove rn n 
Liquid sunn a? Sttstwinei 1 

J T imp 1 corioruv, -iiiifMiu ir n anionic detergent? Apa:' 
from ponsjdeeatioiu of puce mid ibs£QCe m ■ uftt. why v n 
dv’dtabJe ihiU JewiueiTls should be made from substancei 
other than fats? 


Sotoe ai the m -a: usdul 
ror-sciacv tfatflfBflnSS nn: 
liquid! i was! ■ • j p Hen ■ 
dlafi-waihirti te!t5 arc be 113 

i:.-.nt*a on no evaluate lh« »:i 

Ir.nTjir.^r :: l dilletfrnl ClodcCSS 
5f.fi! 
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